The photochemical cycloaddition reactions of 2-pyrones, simple 2,4-pentadien-5-olides having an α, β:γ, δ-unsaturated carbonyl system, with alkenes are synthetically and theoretically interesting because they give [2 + 2] and [4 + 2] cycloadducts, site-and stereoselectively. 1 We previously reported on the photoreaction of methyl 2-pyrone-5-carboxylate (1) with methacrylonitrile to give a [4 + 2] cycloadduct as a major product together with [2 + 2] cycloadducts. 2 Since the usual analytical and spectroscopic techniques do not permit one to identify the [4 + 2] cycloadduct (endo-8-CN (2) or exo-8-CN (3)) [Scheme 1], an X-ray diffraction study of the product was carried out to determine the structure. A colorless prism crystal with dimensions of 0.3 × 0.2 × 0.1 mm was obtained from a benzene solution at room temperature, and used for diffraction experiments.
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Data collections were performed at 123 K with graphitemonochromated Mo Kα radiation on a Rigaku RAXIS-RAPID Imaging Plate diffractometer (λ = 0.71069 Å). Lorentz and polarization corrections were applied to the intensity data. The structure was solved by direct methods using SIR 92. 3 The structure was refined by a full-matrix least-squares method. The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined isotropically. All calculations were performed using the teXan 4 crystallographic software package. Table 1 gives the crystal data and the experimental details. Figure 1 is an ORTEP 5 diagram of the molecule, which shows the atomic-labeling scheme.
The final positional parameters are given in Table 2 , and the selected bond lengths and angles are listed in Table 3 .
The photocycloaddition reaction of methyl 2-pyrone-5-carboxylate with methacrylonitrile gave methyl endo-8-cyanoexo-8-methyl-3-oxo-2-oxabicyclo[2.2.2]oct-5-ene-6-carboxylate (2) as a major product. The formation of 2 was reasonably explained from a similar consideration of the biradical intermediate, 6 having a smaller steric hindrance between the methoxycarbonyl group and the cyano group than between the methoxycarbonyl group and the methyl group. Table 3 Selected bond distances (Å) and bond angles (˚)
